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(54) PERMANENT MAGNET TYPE DEFLECTING MAGNET DEVICE AND ELECTRON STORAGE RING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact, simple and 
inexpensive permanent magnet type deflecting magnet device 
wherein a pair of magnet columns having a plurality of permanent 
magnet pieces continuously provided to array identical magnetic 
poles along an electron beam track are arranged in a direction for 
placing different magnetic poles to be opposite to each other 
sandwiching the electron beam track and a distance between the 
magnet columns. 

SOLUTION: One magnet column is obtained by continuously 
providing a plurality of permanent magnets 1 and 8 so as to array 
identical magnetic poles on a base plate. Further, the other magnet 
column is obtained by continuously providing a plurality of 
permanent magnets so as to array magnetic poles difference from 
the above and identical magnetic poles on the base plate 2. Both of 
these magnetic columns are arranged by sandwiching an electron 
beam track and, by connecting these with a yoke 3, a magnetic field 
is formed. Further, both of these magnetic ppluirins are moved by a. 
magnetic pole driving mechanism composed of a balf ^cr^ew k', a 
beam 5, a linear guide 6 and a ball screw driving device 7 and 
thereby a distance therebetween is adjusted. Thus, an electron 
beam deflecting magnet device capable of easily changing a field 
strength is provided. . 
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Epitome 

(57) [Abstract] 

[Technical problem] Offer a small and cheap electron beam deviation 
magnet system, and offer the electronic storage rings incorporating such 
an electron beam deviation magnet system. 

[Means for Solution] It is characterized by being the permanent-magnet 
type deviation magnet system characterized by having the gap adjustment 
device 4 in which one pair of magnet trains in which were turned to, and 
were resembled and the magnetic pole same in the same side which a 
different magnetic pole on both sides of an electron beam orbit counters 
formed successively two or more pieces 1 of a permanent magnet in 
accordance with the electron beam orbit, and the distance between these 
both magnet trains are adjusted. 
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CLAIMS 



[Claim(s) ] 

[Claim l] The permanent-magnet type deviation magnet system 
characterized by having the gap adjustment device in which one pair of 
magnet trains which formed successively two or more pieces of a 
permanent magnet in accordance with the electron beam orbit so that it 
was suitable, and it might be alike and the magnetic pole same in the 
same side which a different magnetic pole on both sides of an electron 
beam orbit counters might be located in a line, and the distance between 
these both magnet trains are adjusted. 

[Claim 2] A permanent-magnet type deviation magnet system equipped with 
the magnetic pole drive which adjusts York which connects the edge of 
this base plate with one pair of base plates which fixed the piece of a 



permanent magnet arranged so that a different magnetic pole may counter 
on both sides of an electron beam orbit possible [ sliding of a 
perpendicular direction ] in magnetic circuit, and the gap which drives 
symmetrically the piece of a permanent magnet of said base plate to said 
York, and is generated between said magnetic poles. 

[Claim 3] The permanent-magnet type deviation magnet system according to 
claim 2 characterized by forming the magnetic circuit which arranges the 
magnetization direction [ of said piece of a permanent magnet ], and 2nd 
piece of a permanent magnet which were magnetized in the perpendicular 
direction between the pieces of a permanent magnet and York which 
counter on both sides of said electron beam orbit, and passes along the 
inside of the gap between said magnetic poles, and York. 
[Claim 4] A permanent-magnet type deviation magnet system given in 
either of claims 1-3 characterized by to equip said magnetic pole drive 
with the ball screw with which said York and linear guide prepared 
between said base plates, the screw with which it engages with one side 
of said base plate, and the screw which engages with another side are a 
reverse screw mutually, and for rotation of this ball screw to adjust 
the gap between magnetic poles in the sliding direction of said linear 
guide, and to adjust the magnetic field strength in an electron beam 
orbital position. 

[Claim 5] Electronic storage rings characterized by arranging a 
permanent-magnet type deviation magnet system given in either of claims 
1-4 in the deviation part of an electron beam. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to a useful small 
deviation magnet system, in order to form the electronic storage rings 
especially used for small free electron laser equipment etc. about the 
electron beam deviation equipment which constitutes synchrotrons, such 
as electronic storage rings. 
[0002] 

[Description of the Prior Art] In order to carry out acceleration of an 
electron beam, and storage of a high-speed electron beam, the electronic 
storage rings formed in the shape of a ring are used. Electronic storage 
rings may be called an electronic storage ring according to the purpose. 
Electronic storage rings are what prepared 2 pole magnet for a deviation, 
4 pole magnet for convergence emission, the high frequency mold cavity, 
etc. along electron beam propagation Rhine of the shape of a ring held 
to the high vacuum. It is the RF accelerator which was made to go around 
so that the poured-in electronic group may be made into the group of the 
lump of the electron located in a line at intervals of the wavelength of 
a RF and a ring may be carried out 1 round by the time amount of the 
integral multiple of a RF period, put the electronic group into the peak 
location of a RF, and accelerated, or maintained the circumference rate. 
[0003] The electron beam which goes electronic storage rings around at a 
relativistic rate emits synchrotron radiation in the deviation location 
of an electron beam. Synchrotron radiation is an electromagnetic wave 
emitted to an orbital tangential direction, when an electron is bent by 
the magnetic field, has a broad spectrum and sharp front directivity, 
and has the descriptions, such as deflecting almost at a horizontal, on 
an orbital plane. The application to the industrial fields, such as the 
learning fields, such as condensed matter physics, chemistry, and a 
living thing, and lithography, has spread using such a description that 
synchrotron orbital radiation has. Moreover, the free electron laser 
which is made to carry out an interaction to an electron beam, and has 
very sharp spectral characteristics can be obtained, preparing the 
insertion light sources, such as undulater, in the bay in electronic 
storage rings, and making the synchrotron orbital radiation to generate 
go in an optical resonator. Since a free electron laser has the 
description that it is efficient and generally oscillation wavelength 
can moreover choose in high power and the large range from microwave to 
an X-ray field, it is widely applicable to a field industrial [, such as 
medicine, condensed matter physics, and a new processing process, ] or a 
scientific and research discipline. 

[0004] In order to use these in the site which actually needs 
synchrotron orbital radiation and a free electron laser, to be what 



equipment is small and cheap as much as possible, and it is easy to deal 
with is demanded. Conventionally, the miniaturization of each component 
has been attained according to the request of a miniaturization of a 
synchrotron orbital radiation generator or free electron laser equipment. 
However, it was difficult to obtain the synchrotron orbital radiation 
generator small enough and cheap, and simple which there is a limitation 
in the miniaturization of each element and can be introduced easily, and 
free electron laser equipment. 

[0005] Especially for a miniaturization and cheap-izing of these 
equipments, a miniaturization and cheap-ization of the electronic 
storage rings which are the main configuration sections in equipment are 
desired. However, in the wavelength of the synchrotron orbital radiation 
generated when an electron moves circularly, or a free electron laser 
beam, in relation to electronic energy, electronic energy is 
proportional to the flux density and the orbital radius of a deviation 
magnet. Therefore, if it is going to make the pitch diameter of 
electronic storage rings small, it is necessary to strengthen the 
magnetic field of a deviation magnet. Moreover, it is necessary to 
adjust the reinforcement of the magnetic field generated along an 
electron orbit in a deviation part to a precision. 
[0006] In order to obtain the magnetic field to about 1. 5T 
conventionally, the usual state electrical conduction electromagnet 
could be used, and the superconduction electromagnet was used in order 
to obtain the strong magnetic field beyond it. Drawing 5 is the top view 
showing the neighboring example of arrangement of the deviation 
electromagnet in the small electronic storage rings which used the 
conventional four 90-degree deviation electromagnet. The high energy 
electron beam which had movement stabilized with the convergence 
electromagnet which consists of a 1 to 4 pole electromagnet is deflected 
180 degrees with two deviation electromagnets, and is injected to 
incidence and an opposite direction through a further 1 to 4 pole 
electromagnet. The injected electron beam is similarly deflected 180 
degrees with the above-mentioned deviation electromagnet and two 
deviation electromagnets arranged by the field symmetry, returns to the 
deviation electromagnet in drawing again, and goes electronic storage 
rings around. Between deviation electromagnets, in order to prepare 
movement of an electron beam, 4 pole electromagnet is formed. 
[0007] Since an electromagnet can control the magnetic field generated 
according to an exciting current, it can generate the magnetic field of 
required strength correctly efficiently. However, since an electromagnet 
has the coil which winds a magnetic pole, it cannot stick and arrange 



electromagnets. Moreover, the power unit for exciting an electromagnet 
is needed. Furthermore, it is necessary to prevent the magnetization 
property of a magnetic pole ingredient deteriorating according to the 
temperature up of the electromagnet accompanying excitation, and must 
have the cooling equipment which suppresses generation of heat of an 
electromagnet. Furthermore, when a superconduction electromagnet was 
used, since a strong magnetic field was generated, the orbital radius 
became small, but since a cooling system large-scale in order to 
maintain a superconducting state was needed, as the whole equipment, it' 
could not but become the expensive big thing of a scale. 
[0008] 

[Problem(s) to be Solved by the Invention] Then, the technical problem 
which is going to solve this invention is offering a small and cheap 
electron beam deviation magnet system, and is enabling it to constitute 
small and economical synchrotron orbital radiation equipment and free 
electron laser equipment by offering the electronic storage rings 
incorporating such an electron beam deviation magnet system. 
[0009] 

[Means for Solving the Problem] It is characterized by to be the 
permanent-magnet type deviation magnet system characterized by to equip 
the deviation magnet system of this invention with the gap adjustment 
device in_which one pair of magnet trains in which were turned to, and 
were resembled and the magnetic pole same in the same side which a 
different magnetic pole on both sides of an electron beam orbit counters 
formed successively two or more pieces of a permanent magnet in 
accordance with the electron beam orbit, and the distance between these 
both magnet trains are adjusted in order to solve the above-mentioned 
technical problem. According to this invention, since a permanent magnet 
is used instead of an electromagnet, the coil which was winding the 
perimeter of a magnetic pole conventionally becomes unnecessary, and can 
stick and arrange electron beam deviation equipments. For this reason, 
the die length which deviation equipment occupies in accordance with an 
electron beam orbit becomes short, and a ring becomes small. In addition, 
as a permanent magnet, magnets with large coercive force with a high 
residual magnetic flux density, such as a neodymium iron boron (Nd^Fe-B) 
system magnet, are used. Moreover, with the conventional electromagnet, 
in order to generate a field, the exciting current needed to be supplied, 
the power unit and control unit for it needed to be attached, but since 
the permanent magnet was used, an exciting current becomes unnecessary 
and a power unit and a control unit can be omitted. 

[0010] In addition, although the magnetic field strength on an electron 



orbit was controlled by adjusting the exciting current of an 
electromagnet conventionally, the reinforcement of the magnetic field in 
an electron orbit is controllable by the deviation magnet system of this 
invention by changing the distance between the opposite magnetic poles 
of a permanent magnet, and adjusting the reluctance of a magnetic 
circuit. By carrying out for every piece of the magnet formed 
successively, justification of a permanent magnet secures the 
homogeneity of a generating magnetic field, and adjusts magnetic field 
strength by carrying out about the whole magnet train. Practical use was 
not presented with that it is difficult to adjust excitation of many 
permanent magnets to accuracy as a design, and the magnetomotive force 
of a permanent magnet was small, and the deviation magnet system using 
the permanent magnet conventionally conjointly. However, a homogeneous 
magnetic field with the strength of a request of an about [ 2T ] can be 
made to form in an electron beam orbital position in the deviation 
magnet system of this invention, when improvement in the engine 
performance adjusts the distance between magnetic poles as mentioned 
above in recent years using a remarkable high performance permanent 
magnet. Furthermore, the magnet supporter of deviation equipment and the 
equipment which adjusts the gap of the magnetic circuit formed in an 
electron beam orbital position since it is lightweight-ized are simple, 
and becomes possible [ constituting a next door and the whole deviation 
equipment economically enough ]. 

[0011] Moreover, the deviation magnet system of this invention may be 
characterized by to have the magnetic pole drive which adjusts York 
which connects the edge of these base plates with one pair of base 
plates which fixed the piece of a permanent magnet arranged so that a 
different magnetic pole may counter on both sides of an electron beam 
orbit possible [sliding of a perpendicular direction ] in magnetic 
circuit, and the gap which drives symmetrically the piece of a permanent 
magnet of said base plate to York, and is generated between the magnetic 
poles of the piece of a permanent magnet. According to this invention, 
the magnetic circuit which passes along the gap between magnetic poles 
involving the piece of a permanent magnet, a base plate, and York is 
formed, but since York exists, the reluctance of a magnetic circuit 
decreases, and the flux density in the gap in which the permanent magnet 
of the same strength is also arranged in the location of an electron 
beam orbit increases. Distribution of the flux density in alignment with 
an electron beam orbit can be stored in width of face permissible by 
adjusting with the location of each permanent magnet. Moreover, by 
sliding the base plate which fixed the piece of a permanent magnet with 



a magnetic pole drive, and adjusting the gap between magnetic poles, the 
consistency of the magnetic flux concentrated on a gap can be changed, 
and the magnetic field strength in an electron orbit location can be 
adjusted to a desired value. 

[0012] Furthermore, it is desirable that the closed magnetic circuit 
which arranges the 2nd piece of a permanent magnet between the piece of 
a permanent magnet which counters on both sides of an electron beam 
orbit, and York, and passes along the gap between magnetic poles and 
York is formed. Since the magnetic flux which the magnetomotive force of 
the piece of the 2nd permanent magnet is added, and passes along a 
magnetic circuit increases more, the effectiveness that the magnetic 
field strength in an electron orbit location becomes still stronger 
arises. Moreover, as for a magnetic pole drive, it is desirable to have 
the ball screw with which York, the linear guide prepared between base 
plates, the screw which engages with one side of a base plate, and the 
screw which engages with another side are a reverse screw mutually, and 
for rotation of this ball screw to adjust the gap between magnetic poles 
in the sliding direction of a linear guide, and to adjust the magnetic 
field strength in an electron beam orbital position. By using such a 
device, two opposite magnetic poles can be symmetrically moved to a 
precision on both sides of an electron beam orbit by and 
the station keeping after adjustment also becomes easy. In the above- 
mentioned magnetic pole drive, precise control using precise drivers, 
such as a stepping motor, can be performed. 

[0013] In order to solve the above-mentioned technical problem, the 
electronic storage rings of this invention are characterized by 
arranging in the deviation part of an electron beam the deviation magnet 
system which uses the above-mentioned piece of a permanent magnet. Since 
the above-mentioned deviation magnet system forms a comparatively strong 
magnetic field, and the orbital radius required in order to obtain the 
light of required wavelength becomes smaller and excessive tooth spaces, 
such as a coil, are not taken, the electronic storage rings formed using 
this become small more. Moreover, since the cooling system for unlike 
the case where the conventional electromagnet is used not requiring an 
excitation current source and controlling generation of heat 
accompanying excitation is not needed, either, it becomes possible to 
build remarkably economically as the whole electronic storage-rings 
equipment. 
[0014] 

[Embodiment of the Invention] Hereafter, the deviation magnet system and 
electronic storage rings concerning this invention are explained to a 



detail based on an example using a drawing. The perspective view in 
which drawing 1 shows the example of the deviation magnet system of this 
invention, the sectional view in which drawing 2 shows magnet 
arrangement of this example, the graph which shows distribution of a 
magnetic field [ in / in drawing 3 / a gap ], and drawing 4 are the top 
views of the electronic storage rings of this invention. 
[0015] The deviation magnet system of drawing 1 consists of the 1st 
permanent magnet 1, a base plate 2, York 3, a ball screw 4, a beam 5, 
the linear guide 6, a ball screw driving gear 7, and the 2nd permanent 
magnet 8. As the same polar magnetic pole adjoins and the 1st permanent 
magnet 1 stands in a row, it is arranged in accordance with the electron 
beam orbit. Moreover, the magnet train of the 1st permanent magnet 1 is 
prepared in the symmetry to the field where the electron beam orbit 9 
belongs, and, as for the magnetic pole which the permanent magnet which 
counters meets, the polarity is opposite so that the sense of the MAG 
shown in the sectional view of drawing 2 by the arrow head may show. 
Although the permanent magnet which had much more big residual magnetic 
flux density and holding power using the neodymium-iron-boron 
intermetallic-compound particle came to be obtained, this example was 
also able to use the permanent magnet which carried out the laminating 
of such a high performance permanent magnet to the serial, and was able 
to form the magnetic field of about 2 T in the gap between [ of about 
25mm ] magnetic poles. 

[0016] One pair of base plate 2 is formed in the location of the 
symmetry to the electron beam orbital plane. The 1st permanent magnet 1 
is fixed to a base plate 2 after adjusting separately spacing with the 
1st permanent magnet which counters in order to make into homogeneity 
reinforcement of the magnetic field which absorbs the difference of 
magnetization intensity produced in a manufacture process, and is 
produced in an electron beam orbital position. York 3 consists of soft 
magnetic materials, such as ferrosilicon, the edge of the one above- 
mentioned pair of base plates 2 is connected magnetically, the 
reluctance of a magnetic circuit is reduced, and it has the 
effectiveness which raises the flux density in a gap. When York 3 exists 
showed that the magnetic field strength in a gap was strengthened about 
10%. In addition, some holes for taking out synchrotron orbital 
radiation have opened in York 3 established in the periphery side of a 
deviation magnet system. 

[0017] As for the ball screw 4, the deviation magnet system is mostly 
formed for one pair at right angles to the outside in York 3 with the 
mid gear. To the ball screw 4, the male screw with the fine pitch of the 



opposite sense is turned off by the upper limit section and the lower 
limit section, and the male screw is engaging with the female screw 
formed in the both ends of one pair of beams 5 fixed to the base plate 2 
of one pair of upper and lower sides, respectively, respectively. 
Therefore, if one pair of ball screws 4 are rotated at the same rate as 
the same direction as coincidence, while the up-and~down base plate 2 
holds parallel, it will move mutually symmetrically and the distance of 
the pole face of the 1st permanent magnet will change with a sufficient 
precision very small. In addition, by carrying out the rotation drive of 
one pair of ball screws 4 to hard flow depending on the sense of the 
male screw of a ball screw 4, it can also constitute so that spacing 
control of a base plate 2 may be carried out. 

[0018] one pair of ball screw driving gears 7 are fixed in the center of 
an outside in York 3, respectively — having — **** — respectively — 
a ball screw 4 — it is mostly engaged in the center section and only 
the same amount as coincidence rotates the one above-mentioned pair of 
ball screws 4. He is trying to make a precision rotate two ball screws 4 
by generating the same pulse signal from a control section, and 
controlling a stepping motor by the ball screw driving gear 7 of this 
example. Moreover, in order to make it a base plate 2 move to an exact 
perpendicular direction to an electron beam orbital plane smoothly, the 
linear guide 6 is suitable-number-laid in parallel with a ball screw 4 
by the sliding surface of York 3 and a base plate 2. The 2nd permanent 
magnet is a permanent magnet formed with the same high performance 
magnetic adjuster as the 1st permanent magnet 1, and in order to 
reinforce the magnetic field strength in the gap between magnetic poles 
of the 1st permanent magnet 1, it is laid so that the sense of a 
magnetic pole may suit the sense of the magnetic flux of a magnetic 
circuit between the 1st permanent magnet 1 and York 3. The laminating of 
the thing whose large-sized permanent magnet is the need and which was 
occasionally cast small may be carried out to a serial, and it may be 
used for it. 

[0019] When setting width of face of the pole face of the 1st permanent 
magnet 1 to 80mm and setting distance between magnetic poles to about 
25mm with the deviation magnet system concerning this example, 50mm was 
able to be made to generate about [ 2. 06T ] flat magnetic field strength 
covering a direction perpendicular to an electron beam in the electron 
beam orbital plane of the center of a gap. In addition, also when 
removing York 3 and releasing both the sides of an electron beam orbit, 
the magnetic field strength of about 1.93 T can be attained. Drawing 3 
is the graph which shows the magnetic field distribution in the gap of a 



deviation magnet system, and expresses magnetic field strength [ in / in 
/ to the distance from the medial axis of the 1st permanent magnet / an 
axis of abscissa / to an axis of ordinate / a gap ] with an arbitration 
scale, respectively. The case where York does not have the condition and 
dotted line with which what was expressed with the continuous line was 
equipped with York is expressed. Thus, in this example, since the 
magnetic field strength of about 2 T can be obtained, measuring flux 
density along an electron orbit, a magnet side location is adjusted for 
each magnet of every, magnetic-field-strength distribution is 
homogenized, the distance between magnetic poles is adjusted further, 
and desired magnetic field strength can be obtained. 
[0020] Drawing 4 is a top view showing the small electronic storage 
rings constituted using the deviation magnet system of the above- 
mentioned example. Electronic storage rings were close in the deviation 
magnet systems 26 and 28 same again as a right edge, formed the 
deviation magnet system it is [ magnet system ] close to the edge of 

combine [ magnet system ] with it the deviation magnet systems 
22 and 24 which deflect an electron beam 90 degrees, and it was made to 
deflect an electron 180 degrees, and equip the bay between these 
deviation magnet systems with the septum magnet 42, the RF cavity 44, 
and the kicker magnet 46. In addition, he attaches the set of the Q 
magnet 30 to the upstream and the lower stream of a river of a deviation 
magnet system of electronic storage-rings both ends, respectively, and 
is trying to secure the quality of an electron beam. 
[0021] The electronic injector 10 which generates the electron of high 
energy is attached to these electronic storage rings. The electron beam 
injected from the electronic injector 10 is deflected 90 degrees with 
the small deviation magnet system 12, and is poured into electronic 
storage rings through the septum magnet 42. The poured-in electron beam 
coalesces in the electron beam which goes electronic storage rings 
around by work of the kicker magnet 46. Since an electron beam emits 
synchrotron orbital radiation to the tangential direction of an electron 
orbit with the deviation magnet systems 22, 24, 26, and 28, this 
synchrotron orbital radiation can be used. While going in electronic 
storage rings around, the energy which an electron loses is replaced 
with the RF cavity 44. In addition, the bay of electronic storage rings 
can be equipped with the insertion light source, and the light emitted 
can also be used. By constituting as mentioned above, it can consider as 
very small electronic storage rings with an outer diameter [ of the 
direction of a minor axis / of about 2m ], and an outer diameter [ of 
the direction of a major axis ] of about 4. 8m. 




[0022] In addition, in explanation of this example, although the 
deflecting angle of a deviation magnet system was made into 90 degrees, 
it cannot be overemphasized that this value can be chosen as arbitration. 
Moreover, although how to justify the whole base plate which fixed the 
permanent magnet was indicated in order to adjust magnetic pole spacing 
of the 1st permanent magnet, only a permanent magnet part is driven 
independently with a base plate, and it may be made to carry out gap 
adjustment. Moreover, although the deviation magnet system of this 
invention presupposes that it is unnecessary, is mutually close and can 
install the flash and cooling system of a coil in one, it inserts 4 pole 
electromagnet and 6 pole electromagnet in between, and you may make it 
raise the quality of a beam, furthermore, the voice which used the 
deviation magnet system for electronic storage rings in explanation of 
this example — although it attached like and being taken up — the 
deviation magnet system of this invention — positive electron storage 
rings — from the first — requiring — etc. — it cannot be 
overemphasized that it is applicable to a synchrotron at large 
[ treating a charged particle ]. 
[0023] 

[Effect of the Invention] Since the deviation magnet system of this 
invention can be made small as compared with an electromagnet mold, and 
it does not need a power source other than the small power source used 
for control of a magnetic field gap since it needs neither a coil nor a 
cooling system but the space between a deviation magnet and a deviation 
magnet can be effectively used as explained to the detail above, small 
electronic storage rings can be constituted economically. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the example of the 

deviation magnet system of this invention of this invention. 

[Drawing 2] It is the sectional view showing magnet arrangement of this 

example. 

[Drawing 3] It is the graphical representation showing distribution of 
the magnetic field in the gap between magnetic poles of this example. 
[Drawing 4] It is the plot plan of the electronic storage rings of this 
invention. 

[Drawing 5] It is the plot plan of the deviation electromagnet part of 
the conventional small electronic storage rings. 
[Description of Notations] 

1 Permanent Magnet 

2 Base Plate 

3 York 

4 Ball Screw 

5 Beam 

6 Linear Guide 

7 Ball Screw Driving Gear 

8 Permanent Magnet 

9 Electron Beam Orbit 

10 Electronic Injector 

12, 22, 24, 26, 28 Deviation magnet system 

30 Q Magnet 

42 Septum Magnet 

44 RF Cavity 

46 Checkered Magnet 
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